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Abstract of JP 11191611 (A) 

PROBLEM TO BE SOLVED: To facilitate testing of a 
substrate bias control circuit, while preventing 
erroneous operation of a CMOS circuit and 
minimizing increase in circuit area by providing a 
negative voltage generating circuit in a substrate bias 
control circuit with an output terminal and arranging a 
plurality of substrate driving MOS transistors in a 
main cirucit for controlling the substrate bias. 
SOLUTION: A semiconductor integrated circuit 
device comprises a substrate bias control circuit VBC 
for controlling the voltage which is applied to the 
substrate of a transistor, and a stand-by control 
circuit VBCC for controlling the circuit VBC for 
making a switching between an active state, where a 
large quantity of subthreshold leakage current flows 
through a main circuit comprising transistors and a 
stand-by state where subthreshold leak current is 
low.; Furthermore, the substrate bias control circuit 
VBC incorporates a negative voltage generating 
circuit and has a terminal for outputting a negative 
voltage generated therefrom to the outside of the 
device. A gate potential of an least more than one 
substrate drive MOS transistor is controlled by the 
substrate bias control circuit VBC. 
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ftt&m 2 IBM/I Srffl V«tHj!g* >y b 9. Hi H>t£ 
St 4; 6 Hilary b fc^2FE*SJB£J:&118g*>y bco;£ 

•y b t „ f£2WMMfc&&WBL*'v h^mWiteZcoxA 

>' * j&*f£X -y * fe ;H*j tE«S *vt £ .1 1 £ 4f& 

[0043]^ «y-?"fe/M=Ii, Z^lz'rA -yy° ] ) VY 

[0 044] Stfc, m2C0KIiitj;^mS^'y bcO 

coffitsiwec j; § nas* >>- b o . m 2 mmm 

Izk&mM*"/ b tH4c0ffi£S/gt4;£««l*-y bcotg 
iEMU X-f •yf~fe^Tff*>*i4ifci: L T 4> =fc v * 0 
[0 04 5] $^t:IS5 0ffiMJit;J;^mi(I^'y 

b Wfo *) , H4 cOlSISUf t= J: ■£> ^8B* -y b k , $5 fOlE 
fJUIti: Sfl;}®^ >y b t CO^JiX-Y -y -f -t/lfoTftfo 
H4 COiSKUf t i S Hi® * >y b t ffi 5 cOgdlJUI tz «t 
STO^-y b mi®* ■y^-Aii;. micOffiMMlz 

i & >y b t m 2 oiasui t «t s mist* 

[0046] -fe/b SrffljjStt "i. MDS b 9 >-^X ^ coS^y < 

rxfiti^ii^'. ig i isiim^ i hvm.^ -y b 
t® i lEifJit =t otitis m2ieniit j; ^miS-^ 

■y b t W L T SB 2 SSI liZ i -3 T fc . 
■ybi;|BI«^. X>f -ylMr;H*TC\ SI 1 ffiSSl«(= i 
«y^'^ rxfftmiat . m2ffilSgt4;^»Sysw rxfft 

[0047] afiffit&MQS b =7 '> VX 9<7)dr- b^Ji^ 



-y VtWL/t. x-f >y^-b;bJi^m2IEmilti^ 
•C{fe(ftS*l, X>f'y^-br^T\ MCfgfUMOS b 7 > i^' 
X^coy-b^Tfc»Sc^^xTl^i 1 1 LTiiJ;t\ 

[0048] xa v^^±^.cr>m2immi l zx-ox& 
mztix\*zm6pw rxmrnt v- Minify. 

x A -y f-fe )VJc^M 2 WMM ^zX^X WM. ZtiX^^t 
WM* -y b OPbI izWM ZtLX^&Z.bbLXt>£\i\ 

[0049] ¥mt¥Mmm$&mmzteT~? Jixmsw 
micwz)va>m i timmizx z,wm * «y b ** . w lt 

[0 0 5 0 ] S«ys'^ rxtiK ¥i*tl@^l«I 
BWti±^>*< ^oMosb^y^x^coL^ v^fit 

[0 0 5 1 ] S ffioFJStiim l co^yb°y^'a 
yfy^-b, m2cD#y\?>7ayfyy-b, mi km 

2 cr>r.~OCD?l-r A-)V Y=yy i JX9k. MlbM2<Dr. 

--jcm^^)V h^yy'x^k. f&JSHlg-frip 
-'JtfyrmUz^^x . ^H^cottl^r^'H' co t 
Hi co^^tr^^^ yf^ttHi cop^-v^b b 

7 > 9 b m 1 CON ^-v b 7 V ^'X ^ Sr ffl V ■> T IS 
Hlco^yfy^'nyxV-tfcofli^Sr^yfy^'L,^ 
mmw&ititfiwv co t * . as 2 co*°>- try^rj y 'ry 

•*Tb%2 C0P^-v ^/b h7yy'X^i;i2 CON^-v TVb b 
7>-^'X^ Srffl^TlSH2C0^y yx>1?-C0« 
ffi*-tfy\cyy~thz\ b%W®Lb'tZ>> 

[0052] immmxu. ^^mm±^m^titi 
b ^ > vx 9 ^#tf±niK(LQG) i: , wmzm&^h 
mi±^mm^hmm>\A rxmmm^mo ti-f l, 

±0ffS{ia«t£p;jU§tL§ttJ±^MM'1--&X^ >yfb7 

y^x^(MNi,MPi)£*u «flRys;>f rxMfflililJS*^ 
tb^j $ tifz mmm^x a -y ^ b y v x 9 co y- v t 

A^iiTfcO. 3&vq. Miff rxStJlEflH 
[0 0 5 3 ] 4 Jt . X >f -y b 5 >' ^'X ^ Si:£gJl£KC0X 

>f vf-fe/wtiEgs^, b 5 y vx 9 irmm^mm^ 

MzmW.ZK. XA 7ft/H-ytIft;Hi^| 
iz&&XWS3-& - 1 ffVA T-y hlMMXhh . 
[0054] § Jf> ±0S&CO b 7 >' y'X ? (MN2,MP2) 
SrlEKj-f - !> WMKM (VSS , VDD) oldll k , ^ T x 
ffl»HIKMp A> «^ ^ ix h W&f *A TXMM ( vb P , vbn) co 

*t^^«WT z^thc\k mmxfo h . 

[0 0 5 5 ] b^y^'X^cojfff'KcO^^ii, X-f >y^- 
b^y^X^coL^ffiii. b7>-yx^«L^^fIj; 
h^M4 

[00 5 6] XA ■y^b : 7yyx^(MNl,MPl)(i:^.[Hl^ 
CO b X > VX 9 (MN2, MP2) £ lEiM" £ iEilTBii (VSS , VDD) 
k . huIB««a'^ TXfM»0F^4«|&S^^a«y^ 
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T^mUivbp, vbn) OfgJ^Jf A^tl h Zk^U4T^7h 
[0 0 5 7] h7>-yX^W-Xi^h*l/ 

[00 58] Sfi^M TXM»HI^(i, fflfPft-t(vbp,v 
bn) Srtti^j L fcf^L ±EB&£ STM o T # ■frWXSmmft 
(vbpr,vbnr)#'FJT^mi±^^o^i t ^MftlL. SMi 
-^(vbbenbr) SrflM^S i T\ ±@££<7)I&ff tDSS&fc 

[00 59] 

y;^MB®K£iSLT^ & . l/0{±^«s*WHIKS 
Bl00^hgPi:cO>f — y j;— X£fr3l/0H|gre£> 

S^l^cDi^MLT^I), 109a. 109b(i*tK 

[00 60] flijlSi43a^S) 0 , -f-2x-fixVDDQk VDD. VW 
ELLT-^LTV^ 0 VSS. VSSQii-tft-Ffu VDD. VDDQt 
^-SKflMtttfcjSL"^*. VDDCL VSSQtel/Olll&ffl 

comm.-?-, vdd„ vsste*[IIB&ffl<59ltilB, viuxi.f UMk^ 

[00 6 1 ] MWtZjRLfzS. d izMWU TXfMfPHSSV 
BCt(4VDD. VSSt^Sti-CV-iS. S*^ ffigA^TX 

VDD^ VDDQ t (4»l4«ftmj±VSUB^^ t X V > § . ,1 
iTIiPlT. VDDQ=VWELL=3.3V. VDD=1.8V, VSUB=-1.5V 

[ 0 0 6 2 ] 101, 102. 103. lO4«^f*lft»0ff§§gg 
100^N°>y h'Sr^LTfcO. 102(43. 3VOVWELL1ESU 103 
(il.SV^OVDD^iJS. 104(iOVOVSS(g±fi)^^$fl^„ 1 
0K4VSUB; \° v FT'ife h #\ SM' U TXfMflfHS&VBOT} 

fflStlt^S. ^WfrSWIIIif&ll&OOO^^Xh 
B#t^-y h-lOl^mES-t-^-rS itttt^ TX 

0j»0^vBc^toMmj±^ms^^a^^t±iT-^ £ . 

102^A>104tT"Ws°-/ Kii^ftcftHHI^mo 

[00 63] vbbenb(4ffi^'-< TXTfjiJfWISMfi-¥\ vbbe 
nbrti^&A-f TXMfJIWf "T* 5 . — 3u resetliU 
•fe-y bfi-f-T^»#:»W0ff^MlOOcoy^-y Mi^t 

mm^ti&t, vbp(4PMosas^wrx$i. vbn(4NMos*K 



A'>f7XS s cbp(4PM0SSWJf|]gl. cbn(i:NMOSSKM» 
iSL cbpriiPMOSSKSWJ^-yll. cbnriiNMOSSffiffl 

»y . wmrnv ^-y&cbpri* ±1** 

nrf4. cbpfc J;tfcbnfg^<J0+.lI]S^F*l^ilii Lfcf^M 0 
MiH— *«yMc*5. cb 
F>fi ± V'cbn (7) K =7 A -7~nm± $> h MWCD'<£ „ cbprjj i 
cbnr^^-n-f tL^X-S. Cl i: „ (f£3iCD02#Efg) 0 

a«»0fi^lO9a. 109b^^^x^'tl(;(4. cbp. vb P . cb 

[0064] miZlMZvbpfy^cbnrtTCOe^COmM^ 

4 rx$[J#PllO±0S#LOG^JOfg^-SSr^-t o VBCR(i 
U * - >' fe ;p T . W SRT-PMQSSffiffiMMcbp PMOSSK 
ifsM U ^ - yflcbpr ^ mm L . NMOSS«$lJtPSlcbn h NMO 
S»«Sl|ffl'J ^-yifficbnrSr^LT^S, 

[006 5] ncelKi^i-fey^^LTVJS. ;;tli 
^TCDncellii^#(?)^A6PMQS MP2. NMOS MN2T"WfiSc$ 

^*Sfl:fti±PMOStoW>Tiivbpt, NMOStO^Tiivbn 

[006 6] swce\mx^ -yi~tfrX\ PMOS MPlfc , NM 

05 MNl-Cfll^Sfl.!ta^gB!HHlI»(iai«O109a, 109btffl 

S^LT^|>. MPlcO^-hiicbpt. b'l^-^ >-(4VBP(;, 
V— ^(±VDDfc:ffiHES*lTV^ft. L^'oT, cbp^'VDD- 
Vthp (Vth P (4MPl cr, t # i MICE^IfiMfl) J: 0 fiv UK 
JSct)B#. MPKi^J-yL. vb P (iVDD«fi(1.8V)t;lBiJj§ii 

[006 7] -If. MNlcoy- hticbnt. K H" >'(4VB 

Nt, y-x(ivss(ov)tf£M$tL-cv^ 0 u^t, 

cbn^Vthn (VthniiMNl^L^VHiSmj+Olfi^ftfif ) J: 0 t> 
i^fltJEOB#, MNl(i^-yt. vbn(4VSS®5(0V)t;|g|J 

[0068] — ©t, — fiK±C0^< O^COncell^'lB 

SrfM-^-TC: ht\ MPlfe j;t/'MNl^^-y LfcfftJ; Offi^f 
y f — r >' X Cvbp , vbn £ fL-f' flVDD , VSS t IEKjT" # 

[0069] iit. X4 'y-f-b^swcellF^fc7 ; '^-/7 0| J 
S„ X-^— X-tr;Pt(4Mi-(ffI2p-fe;L'nsell^M^.Tia 

v y/zi y^y^-ammmhw t . mm; a § ^ t 



(9) 



ftHW 11-19 16 11 



[00 70] swcel 1 |*]OMPl b MNl«ncel 1 F^JCDMDS h7> 
yx ^iHiiJL^l ^liffciT h 'j&Wffifo %> , Ztll±^ nc 
el 1 ftcOMOS h?> ; JX 9 OOSWMiiL ( Ztl^tlvbvfo h \ ^ 

^hfj\ swceimemitmicDMffiMm^zFuJ y 

[00 7 1 ] X.«fNM0Sf ^y^'-X^MNl, MN2(COV^ 

vbp=3.3A vbn=-1.5A VDD=1.8V, VSS=0V b fcfct 
h t . ncel 1 |*JCDMN2^ V -XlfiS . K V A yWm . * 
WMiiLm, -eiX-e'tiS=0.0V, D=1.8V, B=-1.5Vi:^i9. 

s'-f J: 0 MN2c7) L # I ^fif IFh^ h# L . 

f/x l/'yyg/l'P U -^m^^VhS < &4 . i: £ ^> 

;5\ swcel lrt<7)MNl<7)V—afl:fiS. KWyWSD. 2 
S15BI1 ^^X-enS=0.0V, D=-1.5VV, B=-1.5Vh^r 

[00 72] swcellftOMPl£MNlcoL# WifliJESrncel 
9**35^.3^19, 

m£*£z-&ztTmm-t&c\ti<z-tz>„ z^jrmzx 

»A v4?y<m&b<7>XliiJ]Mtt<nmS&&J.T. 1/00 

[00 73] H3^I/0EI£#c7)^fiJS-^-r o 1 
tAy b^W^^LTV^ Ati]7J0^«^vr|AjgPi: 
^^fM^AAffiASAPADSr^LTfiA . SEL/AL'O 
t #PADfi;AAiffiA 0 , SEL^'H' cob ^SA^A 

bt£h, \n\±vKj\^mwmxh o . vDD^siiofi^- 

kA/L-^l-b/HCli; AffiA^APADPE^ 1- 9 >' AX 
VDDQT"BEi6 § tL & h^y AA 9 XWbki' h . i 

d Tli „ PULL?&* 7° A T ■■/ 7°A S $mti i 'fo St^t'L't 
L TPM0S«77tA 77f5y y'X ? A771A >y 7"f & „ 

i «pmos mmitm h?yyx9 x-mwtf z> . 

[0074] AMIU^-WCiA ^§K)^A77$tL£VD 
DQO«t©£*A 110Pfc£tfllONt*ffij£3*l& 

^yA-At'VDDc0»MA^gtAI> o L« s -5t, 

-H111D1. 111D2. l-7>'y ; X?lll(i:A7J«ilISIE&'r" 

=Srfe. V\i\m&£ifinmiW}$V=?y 
9 TfflBK LT «, J: v \ i <J0A^ffiaElK4i^ h?y 

: jx 9 ttjsmcm h?y ; jx? vm&ti-& o 

[00 7 5] lil±T"5KL/iJ¥SS^Mb9y^X^(i^tL 



iJi:^^x-f >y^y^"}SS*^L^^^ b b. Mo 
WE.&vmzkmLX7S^z\ hfrh^ L^fimE£,ff 

< m.MX'% 6 . ncel 1 T'ffiffl h 9 > ^ J: 0 t 

co^ytffcoy-yx l/'yyg/t/H 'J — y^t* 'h§ < JWi 

a;t ^'t' # a „ ; to uisftm >- 9 y 9^mi<nx 

A 'y^-fe^swsell^jtSfiE^^MPlBit/'MNltfSffl-r^i 

btfix-%1,. roiattwi St^^mpa MNiffltr 

[007 6] H4T'S*^^ rxSU»@ff-#VBCWrtg|i«BJc 
4-^^IUfE^Ao y ^ j&^^c 0 . VBC80«mMi: L 
TVDDfcVSSj&J. VBC30fc-3V^T(iVWELLtVSS#\ VBC85tC 
■Ot^TtiVDDhVSUB^, VSUBGENtJiVWELL, VDD, VSS#" 
-^iX-?-iX«l^^ixTV^ 0 Lfc**oT. VBC30, VBC85. 
VSUBGENcO|AjgFHI5^^^|,mi!imJ±«iS^3.3V-Cfe 
So i^OJ; 3 tVDDQ=VWELLfc-rSi bX\ I/DtUS&i-fft 
^ § tLT V ^ S 4, VDDQ b VSSQT3 . 3V % Z b 3&> ^ , I /0 

[007 7] — ?A VBC80Ofl:i®{±1.8VT-S)S„ L^j6 j 
ot, VBC80^Ji>VBC30, VBC85^.cDfI^(iT *7;H/ 

ffl-f &A9>-Xft-t) Srffll^ VBC3A VBC85PMgp-C"^^ 
(1 . 8Vffififf#*3 . 3ViHifi#tSat) LTV^S. 

[0078] VBC80«36K^<^f rxMIWEffiVBC^hfiBa* 
^^OA.tlfS-^cbpr, cbnr, vbbenb, resettVBC30, VBC8 
5bCOV3<D4 yj?-7i-X»7'n7?> VBC30(iPM0S 
<7)»^^ TX£®Jfirr & [M]B&7 0 n >y ^ . VBC85iiNM0S 
COmWLJU TX%%m-f& W7'n >y ? , VSUBGENiift 
mj±%*0S& An «/ 9 Xfo Z> . 

[007 9] El5^iJ#^M^^-. «iBl/O0S^ffl« 
m^VDDQ, TX®|fflJlHiaSVBCffltfOmiSVWELL}Ei«S 

a $ tiA^fjc t± njKffl commywm^A § n -s . c ti t 

«t-?T. *mJ±^0fi#An-y^VSUBGEN^|Bl!iL, * 
mJ±VSUB#'^$tl.S 0 — ^j, mSVDD^'SA^tLl. 
— m&fF3cr> P^d_reset fl ° ifi T^- h$tl&„ ZCOiM" 

~thz\bb~th, ttz, mm.fo%>\mmwu rx^\ 

< ti±^ PW5t,z^uxi±Z<r>VM;^ Txirwmtf.k 

[0080] iC0«FJT"(A PMOSS^^W TXSvb P =l. 
8A NMOSX^-'f TX$tvbn=0V. PMOSaSMWScbp=0 
V. NM0S»»l»acbn=1.8Vt^S o SWIffl'J?-y 
Mcbpr. cbnrlicbp. cbnfi-^-coH Dfi-f-^«Acbpr=cbp 
=0V. cbnr=cbn=1.8Vfc^rS. 
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[0081] mjlSVDD^'SA^tlT— SEff#r^, d_reset 
mmt*?— Y^tihb. vbbenbft-§-tC 4 -oXMW^ 
T^mm^ilh 0 vbbenb^33Vc^(4ffiSe# s 3l^& 

[0082] •T ! 5r*>t», vbbenb7>"0VA^3.3Vt;:]g^#-& 
vbp=cbp=3.3V s vbn=cbn=-1.5V^gf^t~S „ 
flL cbpr=cbp=3.3V. cbnr=cbn=-l. mzMWth „ vbben 
br(4cbpr=3.3A cbnr=0VT'3.3V(;i&S . U^ot, vb 
benbM)V£^3.3VtSf?-r!> £>&WrfS#K5§ LA fit 
(cbpfc £ V ^(icbncoM 0 fg-#cbpr\ cbnrj^Mo X^X& 
£>) 3.3V 

[0083] vbbenb#'3.3V?&^0Vtgff-f~^> , vbp=l. 
8V, cb P =0V. vbn=0A cbn=1.8Vt®^-t&, ^<7)f*£>& 
Btral^Siat^fSit. cbpr=cbp=OV. cbnr=cbn=l.SA vb 
benbr=OVtaff-f"^„ d«OJ:ot. vbbenbr(ivbbenb<?0 

SmffiJicbp. cbnmfi^oT^^A&^&A cbp. c 
bnW4*»^f#^^l|,vbbenbr&^^^i-S £ fc TSlgeO 

[0084] mi3ffli¥$8&7)1&c?>fflT$>&. M5b 
SSE^^LTV^o H604 ^(Ccbp, cbnSrfiJfflL 

H2^MPU MN2C0V-XS7A A- f-S7C£A>&«JE 
< JK* <r b ipcs , 4 0®-f >-t°-A>xc:vb 

P. vbnSRHftt»#a. £tf>*£\ y-MMWS^fclffl^ 
-rScbp, cbnOjgf6(i s KfSlEftj h7>" i^'X ^MPl N MN1 
OA'-hBl±4DkAi<<3:&» UpU H6*»64h6» 
&43C cb Ps cbnSr^-o< 9 fcSHfcS'lM. Z b \Z J: 

mpi. miny-hM? ■ fw ymi&xvr-h 

ST- ■ V -xS7racomffiiS^ 3 . 3Vi: >5r 0 , a- b If 

[0085] lAFt^AAOtlMAn >y ?<9!?aBHIR 

4^fe^£||iJA&@^J^A- i: ii-th. 
[0086] H7(i:VBC80<7)IlI§&HTab^. „ 120(42A}JNA 
ND. 12iaya* >x b#14^^2A^lAND. 122(4 -Ov"? 
123i4N0R. 124(4^ Ay M#ffi£«OAv y 7 
125ttiatl£A£t^A:7y £SiLT^£o 126(4 

jv7-*y u t v i- m%x\ ^t^Hitimiimmswmi 

12lc0iiiM±—. SK^OVSrfctJA U — SWf^l-8V&ai 

^miJIVDDf5:AB#^d_resetfI-^^'— 5f£B#P H lT-tf- h Stt 
S„ H7T14^° 1 7-^->' , J-fe-y MIim26(i;Jgf)ii: d r J r^° 
^ A t 4 S fcfOS-ffifflLT^S**. 0ff#lT 

^£TCfefx(44t^ 

[0087] d.vbbenb, d_cbpr, d.cbnr^-^tl^tLvbbe 

nk cbpr. cbnrSr A aW- ;WkL^ff-#"CS>S 35 s , 



Jffi(::3rS4 5fcrLT^&„ d_vbbenbri4l250vbbenbr£ 
frl.^^faT;^- ^ft-^-T'S) 0 . cb P i\ cbnr*^ 

[0088] H8(4VBC3O<590g&IHT'£>S 0 130(4 P-^/t- 
d_vbbenbfcd_reset£DVDD3&^VSSS T'Ol. 8 
V^gtg^J fa7/H/ — J Wl^f- 3& 1 ^ , VWELL?^ VSS 4 T'^) 

3. 3vmmcomm33i^^x v „ 133^" l' con 

[0089] Bl^V^/^MIUg&r. d_cbpr£d_reset 

<7)VDD36^vss4 toi . svjgscox r;n- 

£> , VWELL/5^VSS4T'^3. 3Vlgficoft -^134Srfp-5 T t ^ 
^> . 134^'OVt^ S SOiicbpr^'OVfc S V ^(4^nV-^ V ') 

AAy^-yy^W^MZ^. cbpJSOVt^rO, cbpenbr 
(40V i^/fl, , cbp^'OVt^l, t^Hff&ft^swcellp^M 
Pl^>-L. vb P (41 . 8V(;IEl!i§ix^ 0 
[009 0] 132t K^^HIg&T\ 07TfM H JL 
7t VBC80J& 1 A. ^d_vbbenbrfg-^ Sr 3 . SVHS^vbbenbrfi-^ 
b LXftt) LX^i. 

[0091] mmcbpcom^com^i^Ltzhcoxh^ 
t>K cbpn&jjj >v-yyxt32!8mtzmcr&. cb P 

(4133fl#C4 ■?XfflWZtL&4 y^~?i35xmmzti 

Z>£iK 133^'0VC^134^0Vc7)B#i4NM0S y LX 

NMOSt l Z±-oXhmM£tl&, ZZX't±J yj<~?l35ft 
£7)NM0Sc?)y— bmX 0 iNMOS 136£7)y-MB^+^t^; 

&<LTi3<. r^x^ ?ms(;a#u i33^ovc^ 

Si^f y^^-^135(c4'5Tcbpi40V(;.|gKj$tl.l.„ L^ 1 
U cbpJi±0B^flctciEKef*i.T*JO, ^^flffif^i 
(4±#^ico(c^oTV^o r£7)^i:*^cbp(4i9>o< 
■9 tOVt,|g»$n.S i (c?5:S 0 -f tfOjS^SrcbpiOM 0 
m^rcbprCOMf^Z 4 o T f^ffi L . d_cb P rff -tTiWt-r 
;^X(C4 , :)134^'0VC^0. NMOS I36tf*y*fi> . 
imc4oTcb P {41S^ yf-^'yx^ovtiBRi^ix 
4. i <5D 4 3 tc LT r ^ A ^ 7"«PJ-T"(icbp(i:ffi^ y b° 

-y^xt«§tL. ±mmmmz£h/jxamw 

*{imx-£?>„ ±tz. cbpT^OVtSESU^fLSfc. +.@£# 
pMcO^swcell p^cOMPl^'^-yf-l,^', cbp^)0V^O|gtfj^ 
H8(B)c?)4 ■5(C»9>-5< OfcaaH-&;tT^:swcell|*tc?) 

[0092] |5f|lOi4VBC85O0S£KT"fc£ „ 140(4K;l^ 
^KHS&T'. (LvbbenbkOesetcoVDDj&^VSS^T'Ol. 8 
V»S<7) A j. T;H^— ;Wi#j^£> . VDD^fe VSUB S T"^3 . 
3Vi@1I<?)"fi-f-M2£ff^ T V ^ !> 0 142^1 . 8Vt^r & ^)(4T 

^ a ^ ^mh h \ y v t -y i- mrsemxh 

So 

[009 3] 141 1 K/^m[II£#T'\ d_cbnr^:d_reset 

J3 VSS 4 T"eO 1 . 8VffiiHc7) A a T /Hi-f-* 1 
4 . VD0j&>6 VSUB 4 T'W3 . 3VfifM^fI^§-143£#-3 T V ^ 
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So 143^1. 8V^=5rS^{icbnrj&q.8Vj>S l^Jiy AV—Jj- 
y'J -fe >y T- MfS^BTC* 5 . 142**1. 8Vt% S <I fc T. v 
bnJi^W >f yb"-^'>X^jic^ kj s cbnlil.SVtC* 
So cbn^'1.8V^S +.@ff#l^^swcell|*I^MNl^ 

>U vbni±OVtClEK§tl.So 

[0094] 01U±cbnCOj^O«TS-^L)t fcOTft 
S#\ cbniOJfcJH > t°-^>Xiicb P t [B]«^2gPtt 
mt-th, cbn(4143ft-§-fc i -?TMfP$#lS-f VA'-^ 
144TiEi&S tLS 142**1 . 8V v C* 1 'Jl43**l . 8Vc7>H2ftiP 
MOS 145^ yLTPMDS 145t J; tiBK^ixSo i 
itl^ >'.^-i ? 144^c7)PM0SS0^'- MB J; 9 i>PM0S 14 
5<9 y- 1- B £ -Hi- t A # < L T *j < . T ^ t- 4 7W& 

ni£wiizmmzti&. l^u cbni±±m^mzmmz 

«Di fc a»S>cbnli»9>o < 0 t OV^lEijj^ixS ; 1 t=5r 

s o tcomf^cbncom'om^-cbnrcommz^ o-cwttj 

L. d_cbnrff-§-»ft^S o i 0 143^1.8VtC^r 

0, PMOS 145^>-fSo dtfUcioTcbnJifg-'f yt" 
- y >' X 1 1 . SVtCfiBift §ixSo :^15tU7?f< 

Jt, cbn^"1.8V^iBt!j§^Si:, ±[IIg£ft^£swcellF*l 
OMNl^>'-TS^\ cbntfD1.8V^)BB!l?&HlltfDJ: o t 

< 0 tgBiH"!.^ t^swcell|AjC0MNl£O|3I^FX>f 
«y f-V^y >f X^'ffiMT-S S o 
[00 9 5] JSLh^UiB^TBJ^*^ J: 3 (c, *^^OS 

J: *) i> /h§ < v > S . tfc**-? "C . «ra 

^Sff -r s sscmfi^^g* -r t t s 
m&mwc*&. t?z, r^r-^ymz^mmm^ 

S o 

[00 96] H12fc:ftmiB§*0S£VSUBGEN«P^ffli8, 
£^-|~<, 3^«[ll£&ynv 9. VSUBSEN«a^S- 

TX-trXX[II££. PMPl{±f-v— ^>-7°lHlSSl, PMP2 

S&VSUBSENiiVSUBlBfi^—y L. ^rBA^vbpenbfi^ 

T. VSUB=VDD+VSS-VWELLS-}ffifc-r ± 5 ^fflffllff Ampler] 
b. pmp2enb^ffl^TPMPlS i VPMP2^F|tJ»^S „ 
[00 97] PMPliipmplenbm-^^'T-tf- Y^tdxliWi 
i¥L, PMP2(i;pmp2enb^r' 1 f-bS'tLtL(fi&{^-S t , PMP 
l k PMP2^iS v ifftfy b° y ^X\ Pm&jftfP 



m>2kim.Lx^y^y^mti^^< LT^s„ pmpi 

£PMP2<7)£"*> Sh, ^ffiffl-f-S^iivbpenbff-g-t ± 

[0098] r^r- ^ ymiT"(ivsuB«fi(±a«.^w r 

Xffl»0BVBC|*|-C<Z>»ffiffl SflS «T". ^flti if VSUB 
l^iWckh^Wx^, ZcDfztb, tfyVyT'WjcD'bZ 
VMW2**ffifflSfLS . X^yH ^JT-ttVSUBmfiiii 
H»^«ct:ffi»&tLS l co-c. vsuBttifg^m^^m^ 
^TtsflSo Zcotztb, tfy\z°y7*mJ]C0±B^:PMPlfrM 
fflS^xSo 

[009 9] H13fcr*^HJ(J0^-\' — ^'^yrillBl PMPI 
COHlKiaSr^o OSCliUy^^p— ^T. pmplenb^' 

s„ 

[ o i o o ] mum^mmm^. 1 nisi* ^ u j . m 
ate, p266 izgmztix v ^s ^--v -^y/ mstPMos 

162*Jj:tP163*iftBnLfcfctf5T, 160. 161OPM0S£-ffl 

w^t u y^'^-^p— $<m-*r4 7 ji-mfmiwzz®-?- -v— y 

ElBt^^ct d tNMOS 164, 165£iE&nLTVi 
So itLtC^^T. PMOS 160. L$VMiC9^S£ 
: 3r<L. fgmEKi#T-t+^^wsuB^f#^^xSo vwel 
L^3.3V<JOB#. H140O«J^-ri±VSUB=-3.3+vthp (vth P =PM 
CB 160. 161(50 L IWl«ieMfi) iT-t^f#Si t^' 
T-^-f. •yrV^VWSUB=-2.3V^at**Stf0t*tLT, * 
^0>1co*^T'{4. VSUB=-3. 3Vmffi4T#«. i f: ^T'# 

So 

[0101] f-A'— ^>-7°IlIf&2 PMP2fi0HIS&ll(d:#t 
i i "TJiw S =5rV^. H13T" 3 y -f'y-9"fc LTfgfflLT 
V^SPMOS CP3, CP4*/h§< Lt^yfyt^i^^ 
^ < -T*tf f J: V n „ *i ^ A C <7)CP3fc S V mmz^folt 

[0102] mwzmw^Tz.-tyxmmvswsEm 

mS&mZ^-t* VREFGEN(4S2pmjE^HljST\ 150. 15 
lT*$iX/tNMOS0Oitt^iJffi^ t J: 0 VREF= (VDD-VSS) /2tf0 
ai^I^#T^So VlGEN(4VSUBmfii«-feyX[llSrC. 152 
*^155^T"0ONMDSc7)[i:^ltgMfc4; 0. V1=(VWELL-VSUB) 
/20ttl^j5rf#TUSo -etl-e'ix^NMOSOV— X ■ H'lx^f 

ymt(i^ivgjffiome^0O^#'A^^S ± 5 L. § & 

t^'-MI ^if <tl. a itlCiit, VDD^J^VSSfcS 
V^^VWELL^^VSUB^^jtiim^^W^ < S i t ^' 

ttc. mmmMximtx^^wxit^yzttz 

MLTifeStVREF&S^JiVl^W^tlSo Sfet. 
HjT(4PMDST-{4=5r<NM0SSrffifflLTV^S » NMOStiPMOSj; 

&cr>niiLm LiNl*frt>%:<X t^-NM0SP B 1tO(f IzM 
LX<k<0 #fiiStVREFfc S V ^fiVl#f# ^ilS » 
[0103] AMP1. AMP2. AMP3(4^tL^tLSi&T ^ 7° 
X\ -~0<DmmTyy°$:m$LLXY>h» i^AMPl. AMP 
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2, /MP3frt>%:&mMT >y°lziz^ wef kn^Ati^ 
VREF<;Vl«B#fcii;praplenb c fel) V^{i:pmp2enb#'r-f — 

VREF> ; VlOIMrfcttpmplenbS, ft V ^ii:pmp2enb{i:^y- f £ 
ftft c VSUBCiiVSS&ftMiVWELU VDD^ftCM^CD 
U — ^ W&tffo ft ^X\ pmplenb t pmp2enbc?)|^lr^"^y 

-h^ftxufthvsuBfiiEmfit&ftfcKm^ftfto 

pmplenb^ft Wipmp2enb^T+>-— 1- - h- £S 0 

V1=VREF. ^hh, VSUB=VDD-VSS-VWELL^ 
WziX^Zk^t^ WM^XdiZ^ vb P enbj&i3. 

3Wm(X.? y >UWBm Ciipmplenb^'r-'f- h § 
*U vbpenb^'OV^B# (T ? -r -f 7"«FJB#) t(±p»2enbAS 

[0104] A jfc , AMP1 1 AMP2<7)r H E Ifc«i 7^-M7^ 
Sff^feD. AMPK AMP2. AMP3^£rftHlfrT>"y|±b 

#tt i: immryr^mi^T yyco&ts^ j; o 

T&ft, dfUcJ;^ Vl=VREF-ftifif3a^tpraplenb^>^ 
V^ipmp2enb^r^— h ■ ^V~h ZWi'OMtZbZ:®) 

[0105] S ^fcifc „ vbperibj^nf — b 3*Ufc i: S 
t h Sft^ h i T\ AMPlj&»^AMP3^T*«7)IH&Ty 

7° OKrf^WM £ 3E i X V ^ ft . vbp# T-f - b £ ft. £ X ? 

$&miimmtfimztL&Zkl l z%&. Liti'-jT, vs 
UB(i^o< OtSS'ft'f S. AMPl^^AMP3(iSaCS6#-r 

AMP1£> AMP3^*m^ fcB'Mt 4 i £ tfTS ft . — 

s«y w Txiijfflig^vBCfict#'fSM £ tift , it® 

W/h£^S^VSUBCS^ftft ; fc [ztzh . L1Z&r> 
X, VSUBM^K^SMfcU AMPl3&»£AMP3{4i^£fc:iWF 

[ o i o 6 ] s«A4 rxfeiij^wi Di¥U> 

[0107] 016(3ncellfcJ:tAswcellc7)W T^b^ll 

swcell(±JffctriBl(Y^r|Bl)taigLTE»^-&. 
£5t. swcellimcellW-fe^B^iilSItrftStM— s 
wcel 1 k swcel 1 t0«^Jft] (X^ft]) OfUPlLJi* ft fiSJilrtT' 

^t^-ft . & saaisfc: t -c & «t v Mtb h mm 
[0108] (Dwmm&A >v~y>x 

(3) ncel 1 AWN" Sit T-vbp^vbnfc* t ft -f X 

Hl7tncellS0WT^ FMft. H2«0*^i: 

-f yA— ?^W;U</^ S vbp. vbn. VDD. VSS(i4* 



m$tLTV^ 0 vbp„ vbnii^fL-FtL^MaffiffiilCi^ 

o -ftt J: o Tvbpfc J; Wbn^±T 
£0Bi^ 5 ncel 1 1 4±^S i k . lUfflST'l 

S„ 

[0109] H18tiai7«A-B74 >-T"«llTffilM^^ 
N-well(iMP2^fl 1 Mi"|j^* , ?^Niy'7i7l^. P-well(4 
MZ^mtftt & fz fo(?Wm<7 x.)VX-'$)& 0 Deep-N(iN-wel 
1. P-well X ^ijU^k^^^zhhrn.^ x.)VX'h r ) . ^ 

[0110] Hl9tswcellWI^4 T 1 ^ hM^Sf. -fe/U 
^a^fincel 1 k |5l«tHT'\ Mlfc J: Svbp, vbn, VDD.VSS 

swcei wtmn^zmML. mmftizi±$,&mm&.ft 
swcei ic7)±§FJrtmii5^ fBi^-iea-r & ^ t s . h 

2*^>««3SE'fblRcOlSIt, vbp, vbn^blS2^i;, cb 
p. cbn2« J ffi ; LtffiI§ntUS 0 MSHtfOHiBSfi'fl: 
HVDD, VSStioTs JtKW^f yf-m^i42p; 

[0111] wi!26ffl«h9yj'*;**£4HK3;h.TJ# 

JiVODK^il-mSSKS^TV^. MNl(i:3MOh 
5 >- ^X ^ fc^SI ^ £0 h t Scbn 

"CC>«. f*7/'J ^ri^xV-ifCPh CP2(i^tL^'tL 

2 fprco h =7 y yy- fizftrnztix. mpi^ j: ^'MNitoss 

[0112] f ; '^^7°Uy^"ny7 :; >^CPlfcj;^'CP2^ 

v ^ IS=5rMtttf* >y X >J y ^ u y r^CPlfe i tXC 
F^iOif'feio**— lT$>Z>\<^±m-JT$:M< LXi> £\\ "ffl 

■y?°v ^ yfy-y-%^ <-finl$ . tsz-fx^fi 

^a^^offi^. S«^'4 rx£ i 0I£4 >-f-^>x 
•cmiefcSSH-ft £ t . y A XlzMLT^K 5r 

[0113] Ml^VDDlSfcM20VDDlSfcOP H 1«VIA*-;k 
i3 Ml<50VSS|Si:M2^)VSS$| , ci; COPnlOVIArh— M£W) 
MOitftMLtl, ^ ft A\ ^tL^'tiWlSS^icfitvi 

[0114] |Sf|20fcpv[19OA-B74 yT"«Kffi|3?I^7S 

mi&twmz^ p-weimmi^wmi-^fz^m^ 

^JVX'fo 0 . Deep-NaP-wel liOfeaSV^fci^fclfcSN 
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h 3 i iT1i:iai9T-«lil&L^Ml<7)VSS^tM20VSSSat i 7 ) 
PeSJOV I A* —)V i> EFS L X I > & . EM&BJteD k C 6 TIB 

Lit J: o £MN2fc:t±fffeftJ8 f7yy'X^ SrfflV . 
L#Wfi£,«< Lt^S. 

[0 115] H21tmi!IIB*VDD. VSSfc it;s«AMr 
X$lJ»Hvbp , vbn , cb P , cbn^IEfJL^CO J; <0 MfaWftM 

mh \*\ izmvzmgt £ tLfcVDD, VSS , vb P , vbroOttpfrfclS 
MZtlX V^S o H17T"IM0JLt i 3 tvb P (±±T~Oi7) 
■fe;Wc J; o T£=fr S iu *c9±T£VDDa*¥fT LTBSS 
SfLTV^S. vbn^iT^Ot^^i-^Tft^r 
§tU -e^iT^VSS^'^LTieit^tlTUS. t*> 
^/l. VDD. VSSttvbp. vbnj; ± < £ 77^.4; I V, 

[0116] HwtiiWLfc «fc a ^. tKJWjfcttJE-cfi 

fl ^ ti/t VDD , VSS , vbp , vbn , c bp , cbn ?5%wc e 1 1 ± £ ffill £ 
flTii 9 . M1£M203^T\ -efl€ixVDD s VSS, vbp. v 

[0 117] H22«im®VDD, VSSc?5^c7)^Sr^L^ 
*> CDX"$>& „ 021^*^ >9 M L^ffttc ^ ^> tclSH ^ ^ 

;naiaJi(iiiTM4i:fs-r). gss^^wffitwiuaT, M5 
t ib-t) Tftmztitzmmmv, vss^x -y ^^aii 

[oi is] *i7jr*it;ffi^s ; ^x , r^.&M2^vDD. vsso± 

tM33&**BfcfeT6l(.ciE4ft&*T.S i t 0 . M3c7>fi7f ft 
< T L 4 o t 3 mm&fo h o 

[0 119] H22-C"(i;M2tM4«mjlIM«f#M^. swcell 
2fo h V »(4swcell3T^ Ltz 3 ->r> Oswcel l±T& frfi 
oT^S. ;«J:itt*Itt.i:-5T, M3t^1t77[^ 
Stt^ S £ t A 1 "? & & . 

[0120] M5cO«Bia(iswcell3'C'^L3t 6-?i"fcOs 
wcell±TCD#.ffoT:fe 0 . swcel 13±c7jM4^jJg$*>: ^ 

[0121] ±iB«J; 3 tMl. M2c0ffl*Hib° -y -fcom^ 
* ■>/ ^ j. £ . M4. MSc^SeV ^ f ■■/ -f (TDliaM -y i-- a. X'WiM 

•thzt x\ muwww), vss<tm y \z°—y>x £Ttf & 

[0122]^, 022T(4M4<O«Kr|p]W«BtS»i^sw 
cell KT'flSSLTV^^\ |f7f[*It2'?rtS)^V^i:3 
'J <T i: J; -5 < ffill LT £> i v ». ttMS^M >• b- 
^>X(i,S<^^#\ M4c7)^[^<7)y1X^^ffi-f-S i 

[0123] H23fc. H22tI^Lfcswcell<?5SKt 
^«Mf^^^ 0 PM^ x/PP-well isNM^x^^St: 
^t>PW§iLTfcOs ncell-oT" — 3tf0^x^^S 

[0124] H24fc^^ U [Slff^Oswcell mmoU A 



IStAWS § tfZ ^ S . ^ =E ] J v -y h ^mSISti^ t'J-fc 

mtQconmmoo. 201. 202t«lt^s„ 203«^- r 7 

SttkLTV^Ij „ swcel 1 im±^200^ h 2044 "Ci^flSBtS 
tH24cO«tSagLT^S. 

[0125] SfSOy- F F 7 ^'fe ±tf 7— F 

<(i=5r^»^v^i6EIco J; 3 ^203^Mimt-~fflOswcell 
[0126] i^^b^xr^rtiRlBft^iicob^ 

xr>-7°^iDff-ri>o l^l. ^yxTyrnm^mtL 
tc#< co-b yxr yy"fm)^LX hWfcJ-i Xii^us 

4> swce 1 1 ^ ffilt L , SSy-^X&ffiMLTV^ 
[0127] ^-c^fl!l s swcel lcolEB7fffi(i:#S#x.^^x 

«^fflMI^*fia£fl:* INH-NL l/NA (NH=tti®tCffiM§^X 

l' tc^ft-t s jfemscoaWs NL=ma3&* ■ l ■ *=• ^ ■ h ■ tat 

cell^gr. swcel lcD^PB L i> J: t/'swcel 1 |^J CDMOS h 9 

y^^«^cs&*Sift*urj:t^. m±Kc&^< inh-nl 
[0128] ^j^if . T-fsz.mJ: o ^mwmtcf- 

9 z>vi~it hh \M]$%cr)i%ik -r — ^ ^ cot— ^ 7 a — 
77f^* i '022T-X77f*I^^-S> J: olZi-fLllki K Petl 
b^^S^co ^7 x § S fc»±iB ! NH-NL 

[0129] m25i£^wM^mikMmm%mwioocr) 
mmm^Lx^^h. mi&x^Ltc^oiz^ 302. 304. 

306. 308. 310'C^L5tN{iN-welli;|BIL'CPM0SF^>> ; 
7f^JfMfl,itMi!7i;k, 30L 303. 305. 30 
7. 309. 3irC^L?tP«P-welli:t3ILT'-. NMOSF^^i^ 
X ^ ^iim^-h 1Z#><nm?7 x S . 312B i t/313 

L tz Dee P -N(i;N . Pi HlV^i: ;^>ti)I.Nl7j: 
^Tft 0 . V S317i /Vnmztc r>X\t*&. 
[0130] Deep-N 312 1 313{i310<50 P S«fc £X/3Q7<V 

P7x;U;J;-5T «^ W 1 4Hffi S ixT v ^ . Ltzifi-o 

T. 302. 304. 306. 308. 310±tffM5tL^M0S F 5^ 
-JX9AC0mmM\it. 301. 303. 305. 307. 309. 311 
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/tWiSr^xSi bifX'^h, t.tz. MOSb^yy'X^A 

[0131] m26ittmn^mfrmmm%ms.cvdeep 
-mmm&jjkLt: h<nx-h cpg« 9 o -/ 7 smse 

■£A/cv>s. nmTYis^mm. cacheh:^ >y ^ 

y^y. cpuii^gitMyiiiS. FPU«#iJ/Mc^m 
£§. LOGlii^y^'-Any-y ?1. L0G2{i:5>yrAny-y 
?2. PADfil/OSP^LTV^. Z.<D£o\iZ&WMi~fu 
-/ y* S- M5r&Deep-N_hfcy&£ LT^S . 
[0132] m r 25X*mmLtz X 3 >y y* -en 

* Lti j a x-hm^yyu v y- izmttzozmn-? & 
[0133] &?z, mmws.i^K^KmLLxH-x.^ 

;t^ti^!ti6, tz b i.ii'L0G2t(ivbp, vbn.cbp.cbn 
tcJ;£SM$yfW£fl^£r^0S§£ieM-e§ -6. 

mmtmm.mmmm.Ltzmj)=vbp, vss=vbn) mss 

[0 134] H27i4Deep-NtDea>-Ni:«0lBfc:S«Lfc^' 
— b^ \* y b* £ ^ t i> cOT- fe I. . M27<D X d tCDeep-N £: 
Deep-Nfc «9lSIIO«r— H ^> Hd»ndlfrPEflft* . 
[0135] H28C:ilTSIII£^-#\ Deep-Nc7)f§Hc£>6P 
t/-x/b307£P+ftzM314£» LTVSS*{ifc:SJffi'$-& . D 
eep-NPa^ y* -f Xcofcjf £ £ 6 fc/h § < -f -6 d j&*tr& 
fcfcitf. P-well 305±«MOSt"^4lL^SSy-f 
X(i. Deep-N 312s50-f y tf— yyXj&^lf J b'i&< 

^S^T'Deep-N 3121ZS4 Xt %-oXlxWT 

i»o i^y^xttRatwsi^^J; o ps« 300 te 

ML J: o b-thiiK pmmitf- bvs'ybT"ffi^ yb°- 

«*S®h.4y>fXii/hS<!5r4. <roi;5t;rLT. 30 
2. 304. 306. 308. 310±tffM§tlfcM0S b 7yy'X^ 
frt><r)S4X<7>^ 301. 303. 305. 307. 309. 311 Hzffi 

jig $ ti^Mos b =y > -jx ? ^\comm £ ti & „ 

[0136] H29iicb P . cbprCD^mtfcmmMS&tXCD 
WT'/b^y — y' fc . H2co U ^ - y -fe/PVBCRcofiM 
£^ Lfz 1>(?)T$> h . cbn. cbnrtOV^Tt±|5lSlfe# 

SomtlifBSLfc. H2re5nL^ «t -3 fcrvbpts X 

Wbniiswcell ^tWr-Wy ^ j-^tlM 

cbp. cbn«y -y z/a-Wlzmm^fvf. Xb 
5 -f iXh . H29T"iiswcel 1 £ K«£fl& £ 

i; TlEitSl § *t § X b 7 A XAf. <nW& £ ^ *r > b ~t h X 0 
temmLX^&M^TTkLX^h* £fz^ W—V*.)V 
(iA^tLScbp. ebn^ebpr. cbnri; LX£M'U TX 

mm\B\mmzm-ttz^^/ux\ syy^#s 



wcel 1 F*JT". cbpiOfK^Bt^CO— ^swcel 1 ^cbpjfjjil 

m^mzwMTtitixw 
[0137] pAhemsim&iMWU rxtErmr-rs 

mfjiti:. Ti?f--f^B#^iil.8V. 0.0V. X?>^'-YB#^ 
ii3.3V, -1.5V-C'S)-g>^ttPl5gL^U 0 T^x^7'B# 

^M^^mfi^fflS^-f rxiztmtx . mos b 5 

[0 138] ±0^^«iAOH]M7"o>y^^(t 
T. ^ti.-FtLO[l]ff#7"n-y^t;VBC30. VBC85^«$[J»[a] 

*C t> W r X 2r 3 1 < T i V & 4 . -fix 

X * $ ix . ^ a ;b b 'J — HSK^ilffi 

[0139] S/t. iil±^HJfi^J-C1±M0Sb^>-^X^ 

Wit. X^yA^B#£teiffL# WitbJt;^. r-f ■ 
. . ^f_ % b^A. ®6 6I^(il7 1 

H. 1 99 6^(1996 IEEE SPECTRUM, pp66-71)tlBK 
ZtiX^&Xo 5:1 DDQ-f x b ft#t* t # Wlt^c 4 J: d 

[0140] C^ht. IDDQxX bBttSMtEPJirf-S 

S«lliA\ x^> ^'-f mzmart^SMM&X <0 h± 
^^^Xd^-h^b^mtL^K i^dC^*>. PM0SFET t/Z 
^■>Xl±X?y;^mX OftV^Vf. NMOSFETt^TLT 

izx Dfgv^me^EPJn-rSo rco^^t-rtiH'. iddq^ 

x b Wf t;MfL4 -9-^x b- . y y a ;b b U - ^ m?^^ ± 0 ffi 

[0 14 1] c\<OXo^:fm^mt-t&tzMzl±, ID 
DQr-X hmzWELim^Mtlf. 3.3V*^4.0V^± 
ff. VSLIB^fx^-1.5V^A>-2.2VfcT(f S„ 0£#S^t(i:. 
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